Some of the recent work on invariance questions can be regarded as follows: Characterize those linear operators on Horn (I7, V) which preserve the character of a given representation of the full linear group. In this paper, for certain rational characters, necessary and sufficient conditions are described that ensure that the set of all such operators forms a group £. The structure of £ is also determined. The proofs depend on recent results concerning derivations on symmetry classes of tensors.
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Statements.
Let G be any subgroup of the full linear group GL (n, C) over the complex numbers, and let 21 denote the linear closure of G in the total matrix algebra M (C). Let K: G -> GL ÍN, C) be a representation which is extended to a representation of the multiplicative semigroup of 21 in M (C). Let pK(X) = tr K(X) be the corresponding character. Next, let Jl(G, K) denote the multiplicative semigroup of all linear transformations J : ?i -' 21 having the property that J preserves the character of the representation K; that is, (1) pKC3(X)) = pK(x), X e 21.
The two central questions which will concern us in this paper are: (i) Under what circumstances is Íl(G, 7C) a group, i.e., under what circumstances is it true that if (1) holds, then J is nonsingular?
(ii) If i_(G, K) is a group, then what is its structure?
Probably the first instance of a question of this kind was discussed by [October where detiUV) = 1 (X is the transpose of X).
A related problem was discussed by I. Schur [12] . Let 3 <_ m < 72 and J : In [lO] it is proved that L(G, K) is a group when G = GL (72, C) and K(X) = C (X) tot 3 < 772 <^ 72. In this instance, p"(X) = tr C (X) is the 772th elementary which clearly belongs to i(2I, Tv), has no inverse.
In this paper we shall discuss problems (i) and (ii) for a certain class of ra- (2) K(X)vivy, ...,vm) = v(Xvv • • • , XvJ.
By the spanning property of the range of v (i.e., (i) above), (2) immediately implies that AC(X) is multiplicative and in fact if 772 <^ 72 and X € GL (V), the group of all linear bijections on V, then A\(X) e GL.,(P) where N = dim P. If G is any subgroup of GL (V) and 21 is the linear closure of G in Horn (V, V), we are thus in a position to discuss the structure of X.(G, K), which for the class of representations K(X) just defined depends on the group AY and the character )¿. If we identify V with the space of 72-tuples over C, then of course GL (v) can be identified with GL (72, C) and we can ask for the structure of the semigroup Íl(G, K)
for the preceding class of representations A\(X) of 21.
Our main results follow.
Theorem 1. Let dim V= n, AY C 5 , y a character of degree 1 072 AA. Let License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use [October In order to simplify subsequent notation we make the following convention. Let f: O x 0 -» R be any function into a set R having an associative addition.
We We define the (r, s) partial derivation associated with T and S on (P, v)
to be the restriction of 8r (T, S) to the invariant subspace P. We denote this by Clr (T, S). The reason for calling Qr (T, S) the (r, s) partial derivation on (P, v) is the following formula:
In order to verify (7) we compute that
where in the inside summand on the right side of (8) the T occurs in precisely the positions numbered co and the S in positions numbered y. On the other hand, License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use 1972]
.., Si/r(1)>.", rw^y.., 5t7r(s),---).
Replacing (9) in (8) we have (7).
We observe a number of elementary facts concerning the partial derivation 0 (T, S):
(i) If X and Y are in Horn iV, V), then
This follows immediately from (7). Since the ploynomial f(x) can be chosen arbitrarily, it follows that the numbers kt may be chosen arbitrarily.
Regarding the k( as momentarily all different from zero, we see that the eigenvalues (13) become 
= pK(J(x2X)) = pK(x2X) = x2"pK(X). We first assume that y ■ 1. The eigenvalues of Eu ate A¿ = 1 and A^ = 0, we obtain the following system of linear equations: maa+ Z Pakk= °> l -1-nk-*i Since p < 772, the coefficient matrix in this system is nonsingular and we conclude that a.. = 0 for 1 <_ z' <_ w. Thus since the elementary divisors of A ate linear we conclude A = 0.
We now consider the case in which \ 4 I. If * is an indeterminate, then since E .. and / + xE, , commute we have from (13) that det(x(x))= n n y ■ ny 0.6Ä , = 1 ; = 1
Since det (K(PXP)) = det(K(X)) for any permutation matrix P, we conclude that 2 9 ■ JL q ■ ny = nyr-°esn 7=1 7=1
And since x., • • • , x are arbitrary, qx = q2~'''~1 ' ^or example, it is easy to compute that -«*-«.? -i(a)=t:0;
and since X(X) is the familiar mth compound martix C (X) we see that 7?7 (n~X) det Cm(X)= f] x^ídetíX))7""1 , Lemma 3. If A e ker J, z-ie72 A = 0.
Proof. From (11) we know that Ûi>w_1U.'x)*-Ûlf)1,_1(A*.X% Since (17) holds for all X, we have tr fi. _ A.A , X) = 0 and hence tr fî, ,(A + A , X) = 0. Now A + A is normal and hence has linear elemen- Proof of Theorem 3. We are assuming that J: Hom(V, V) -> Horn (V, V) satisfies (35) pK(CJ(X)) = pK(X), X £ Hom(V, V).
Since pA¿;X) = ¿;mpAX) it is clear that we may assume J (/ ) = A . From (35) we have tr KCJ(ln + xX)) = pK(7iln + xX)) = pKiln + xX) = tr K(ln + xX). and an elementary induction argument shows that the right-hand side of (38) 
